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+The Syntex Agribusiness, Inc. facility is 1ocated near the town of Verona
~(popu'|atwn approx. 500) in- southwestern Missoun Thg site is approximately

I

30 miles southuest of Springfield Missouri. =~ T Le-- AL L

.
E R

et LA o
Thé Syntex facility in Verona first became the focus of environmental concerns

_ about |1960. At that time the facility was owned and operated by Hoffman-Taff;
Inc. |From approx1mate1y ‘that time until 1969, the facility preoduced 2,4,5-
. trichlorophenoxy acetic acid herbXCIde (2 4, 5:F). In 1969 Syntex Agribusiness
acquired the facility and manufactured hexackliorophene from 1970 to 1971.
. Both (2,4,5-T and hexachloraophene manufacture resulted Aiq, the by-product
formation of dioxins, in particular, high concentratiops of 2,3,7,8-
btetrachlorodibenio-p-dioxin. Concerns over dioxin contamination triggered a
series of investigations at the Yerona facility. Remediation of dioxin
conta$1nated s0ils has' been addressed in tha Record of Decision signed’ May 5,

1988,

-

The Agency for Toxic Substances and Disease Registry (ATSDR)-performed several
tox1c?1ogy consitations - at the; request of the U/S. EPA. These consultations
(ATSOR 1989 as ammended ]990) specrfrca11y addressed the public health
‘1mp11Lat1on§’70f consumxng ‘dioxin contamlnated #i3h from the Spr1ng River.
Groundwater consumpt1on was not addressed in-these consultations.. . “:t .

}, - Aocume
Groundwater contamination, is being treated as a sepatjye/gg;;able unit for the

_:4’-'.

purposes of remed1at10n --«Thifi»r1sk assessient /deals exclusively with

ghgmica]s of copcern in groundwater associated with the Syntex Agribusiness,
Inc, |Verona fac111ty No dtoxins or furans were detected in, groundwater._at
the required quantitation limits.




DRAFT

PHYSICAL SETTING:

The maJor port1on of the 180 acre Syntex facility is located within the 100
year flood plain of the Spring River. Tha facility is wast of Verona and on
the east bank of the Spring River. - The Spring River originates south of
Verona and flows northward along'the western outskirts of town.

HYDROGEOLOGIC ASSESSMENT .

The Syntex facility is situated in the flood plain of the Spring River Basin.
The Spring River flows north in the vicinity of the facility through an
alluvial valley that 1s underlain by Tlimestone bedrock. The alluvial
-sediments consist of several feet of silty loam underlain by gravel between 10
feet and 30 feet thick.. Underlying the alluvium is limestone with documented
karst| features. Flooding in the valley is common.

Dioxins have not been reported in the ground water in the vicinity of the
Syntaex facility. Aquifers that might be impacted by previous site activities
include the upper alluvial aquifer and the lower limestone aquifer. Potential
receptors for ground water contamination are identified ip .the event that
contaminants from-the Syntex facility have entered the grougg water system.

_ Suspected pathways for contaminant migration in ground water to potential
receptors jnclude infiltration of contaminants from the facility downward to

‘the ground water table during prec1p1tat1on events and then transportation
hydrau11ca11y downgradient in either of the aquifer systems. Alternatively,
recurring flooding of the Spring River may have led to the sweeping away of
contaminated sediments at the'facility and redeposition of these sediments
down-valley. Infiltration from precipitation could potentially transport
contaminants downward to the ground water table. '

In thF event that contaminants from the stte have eritered ground water beneath
the Syntex facility, potential receptors would include private well owners
hydraulically downgradient of the facilfty or well users 1in which pumping of
their, wells could modify the local flow direction of ground water and

€09 " 350d . i SNEWNT03 3 W Wodd 1S:.1 B6. 82 NON
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N potentially draw in contaminants. U_eﬁs subject to potential contamination
aid’ /ou]d be screened either in the valley alluvium or limestore bedrock
underlying the alluvium and adjacent to the valley.

A record search of well logs obtained from the Missouri Departmeat of Natural
Resources, Division of Geology and Land Survey (DGLS) indicate no well logs
on-fi%é for private wells within two miles of the facility that are set within
alluvial sediments or limestone bedrock of the flood plain. Well logs are
avai]ible-for private wells within two miles of the Syntex facility but most
of these wells are either well outside the flood platn beyond the influence of
potential contamination or hydraulically upgradieat (Figure 1). Two wells are
Jocated outside of the fleod plain, one approximately 1,000 feet northwest of
the tllv-ench area, and the second approximately 2,500 feet north-northeast of
the ﬁrénch area. These well locations may be tindicative of potential
receptors.

According to the U.S.6.S. 7.5 Ninute map of the Verena Quadrangle, at least
nineteen houses are located down-valley of the facility and within or adjacent
~ to the: flood plam ¥ell logs are not on-file with the DGLS for thase houses,
but this does not exclude the possibility of wells being present. If these
houses have prwate wells, they may be identifiaed as potential recept:z‘:
' Sa Aovibheeshess el
S et e B it
POTENTIALLY EXPOSED POPULATIONS §:7%e- Deect reswiselipves ove P plecce et
Tre s meceHafeesr Ay 3 shetecs ,Wer/l '}%173
Future potentially exposed populations include existing or u ure downgradient
residential wells and the development of future residences on the Syntex
properl'ty which would mclude placement of onsite wells, The focus of this risk

assessment 1s on any future resident1a1 devao nt,af tgg gjﬁzgf,

;l24:€414;.euﬁsue44;4;~4aag:4<9»s

Ve Synbek proper AR
i ut&/réekﬁf f 73

Domestic use of unremediated groundwater is the only exposure pathway which
will be considered in this risk assessment.

IDENTIFICATION OF EXPOSURE PATHWAYS

P " 3bdd ‘ » SNELNAT03 3 W WoNd 2541 86, 82 NON
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he potantaal contaminants of concern are listed in Table 1 along with a
eﬂé summary of ana]yhc results for quarter‘ly ground water sampling performed
Cﬁfgg;——d) during_;;fg_fgg_zggg;_fzithough other ground water sampling was parformed in
1987, these data were not examined fin the present risk assessment.S The
YO contaminants of cancern presented in table 1 were selected for further study
based| on- a validation of the ground water sampling vesults, comparison of
sampling results to background concentrations, and whether the compounds of
interest are considered to be essential nutnents or toxic. A’a&&ﬁbu ‘
M;Qrmaﬁ% Cter b€ £52<Sotierect scbe r/oﬁé-«
P 4 J/SC&&{SS&»"L o o/l cvceelalble . d = S We /éf,ée,mrf
EXPOSURE PATRWAYS AND EXPOSURE ROUTES

Exposuré pathways deécribe the movement of chemicals from sources to locations
(expo!s{ure' points) where groups of people (receptors) may come in contact with
the‘cfzemicals. This movement involves release of chemicals from the source to
an intermediate environmental transport medium (groundwater in this case) and
the receptor point. Exposure routes describe the modes of contact with and
intake of contaminated media and chemicals at exposure points.

For this risk assessment, unremediated groundwater is the exposure pathway

under cdnswer‘atwn.potent?a) routes of exposure w be evaluated on
a chemical specific basis; (/ > Cloen

* ingestion of cﬁamicﬂs in groundwater
* dermal absorption while showering
* inhalation of vapor phase volatiles while showering

»f:zr.»;aqf.‘s—n_ e e e = -
QUANTIFICATION OF EXPOSURE |

Estimates of exposure Jevels for each contaminant 'a‘\re required for
‘quantitative risk characterization. The basic equation - to calculate human

intake of an environmental contaminant is:

5860 " 359d V SNEWNTI03 3 W Wodd PSidll 86« 82 NON
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TABLE 4 SUMMARY OF GROUND WATER RESULTS FOR CONETITUENTS OF
OONOERN AT THE SYNTEX FACILITY (ne/L) K

=

~1
]
l']

/‘q yerona
UPPER
l : ., STANDARD|  UMIT
) COMPOUNJQ MIN!MUM MAXIMUM [{MEAN Q_EYIATION 25%.G.1.
_{Ba 0. 047 10.56 | 1.8822 2.2068 8.088588
Be 0.0020|  0.06| 0.0118 0.0145. 0.0413
Cd 0.0024 0.081 | 0.0183 0.0198 | 0.0524 -
cr 0.005 30.2 | 1.4682 5.7819 13.0356
Pb 0.001 230 | 7.9943 41.9554 81.9080
TNl 0.04 1.9 1 0.1053 0.3624 0.8302
Zn 0.055 34| 1.9785 7.1188 16.2182
Banzane 0.001 0.25 | 0.0258 0.0817 0.1491
Tﬂchtoroou\ono 0.005 0.26 | 0.0260 0.0616 0.1452
To!ueno 0.005 0.23 | 0.0310 0.0663 0.1838
cmoronenzena 0.002 0.25 | 0.0416 0.0670 0.1757
Ethyl Benzans . 0.005 025 | 0.0272 0.0814 0.1500
Xylsnes total 0.001 0.25 | 0.0381 0.0658 0.1676
1 Muwwanuno 0.01 .11 ] 0.0228 0.0293 0.0814
Maﬂ'loryd!hr 0.0005 0.0031 | 0.0013 0.0009 0.0033
Tre /—)nc«? i lf,sf o/ Cen S % ﬁf,&wfs % CSCuvete e
o be Oy Jeolt 0&«-0/ corsiotlereat &wé s e&-«x—&uﬂf

fe c.éwfék/ﬁ»kn ] Wya' T /4@.7&@-/'5‘.
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DI = C x HIF
where: - ‘
DI = Daily intake (mg of chemical per kg of body weight
per day)
L = Concentration of the chemical
HIF - Human intake factor { units of medium per kg of

body weight per day)

il be
Intake variables have-been selected so that the combination of all intake
variagbles results in an estimate of a reasonable maximum exposure (RME) for
the groundwater pathway. The RME is defined by US EPA (1989a) as the maximum
exposure that 1s reasonably expected to occur at or near a given site. %
te - v

-y "
71»& M Ao {

It is| assumed that there could /Mbe future residences on the property now
occup‘ied by the Syntex Agribysiness facility. Contaminants in soil have
a]read,y been addressed in tHa Record of Dacision For Final Management of
Dioxin Contaminated Soil a Equzpment at. Syntex Agribusiness, Inc., Verona
Hissodri, April 29, 1088. risk assessment will address potential future
exposures to groundwater contamihants at the Syntex Agribusiness site. In this7lee
exposure scenario, it assumed that persons will reside on the site and use
unremediated groundwate for all doméstic purposes including drinking and

COOking. - ” be _ ﬂr'aa/“ﬂ)l‘\.
. be
- specific routes of exposure to/contaminants in ground water%

addressed ingestion, dermal absorptign while shouermg. and inhalation of

METHODS FOR ESTIMATING INTAKE LEVELS

volatile components while showering. convention, daily intake
qntaminants of concern will be\egimated ne 104§
16 Ry chﬂd ( 1 to 6 years old). "I\t\is assubedthat the adult will reside on

gren are assumged to be exposed for five years. Subchwonic intake for

' BP0 39Yd| s SNEWNT0D 3 W WoYA S5:L1 @6« 82 NON
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adulNs| and childfen will be based on five yaars of exposure. Chronic iptakes
will be calculated only for adults based on 30 years of residence on the site.
Carcin£~enic, effects will be estimated for 30 year exposure duvétion for
adults' and 5 years for children, both averaged over a 70 year iifelime.

INGESTION OF‘G‘OUNDWATER

Daily |intake of cuntaminants of concern through 1ngesti of groundwater will
be estimated for bo¥h an average adult and child. A 70 kg adylt is assumed to
drink 2 liters of wat®r or beverages made with groupdwater every day, 365 days
per year for either years (subchronic effacts) or 30 years (chronic
noncarcinogenic énd/or grcinogenic effects)./ A 16 kg child is assumed to
drink |1 liter of water on\ beverages every May for 365 days per year for §
years. It is further assumed that the adpfnistered dose, as estimated by the
daily jintake, is also the absocbed dase

DERMAL ABSORPTION WHILE SHOWERING

It is|assumed that any futuye residentg on the'Syntex Agribusiness site will
shower avery day for 365 days per yexr using unremediated ground water.
Dermal absorption of sghi-volatile or ingrganic compounds may occur during
showering. A 70 kg gdult is assumed te haye a skin surface avea of 18,150
cm?. |A 16 kg child/ is assumed te have a coNpesponding skin surface area of
9,400 |cw?,  Showgr exposures are assumed to Nast a maximum of 15 minutes.
Where | availabl®, chemical specific permeabilit)\ constants will be used to
estimate the/amount of the chemical absorbed thriugh the skin and into the
peripﬁera] circulation. Where chemical specific permeability constants are
not aya able, standard values for squb1e and tnsojuble compounds will be
utilizgd.

As/described for the ingestion route of exposure, showerin will be assumed to
gocur (365 days/year for 30 years for adults and 365'days/ye-r for 5 years for
children. Subchronic, chronic noncarcinogenic, and carcinogeégic effects will
be estimated as described prevxously

608 ° 35ud : SNEWNT00 '3 W Wodd S5:L1 868« 82 NON




— = =
Y SEATE
BN

¢

[ ~AHATION OF VAPOR PHASE CHENICALS WHILE SHOMERING

Under‘ shauer conditions in a confined area, velatile grdanic chemicals present
in groundwqter would be expected to enter vapsr phase.  Consequently,
inhalation oP\yvelatile organic .compounds whilgShowering could contribute to
an individual’s\ total exposure. The gmdunt of each volatile compound
vapor‘izing into thd\air during a 15 mipdfe shower will be estimated based on
the concentration in gwound water. Fhe enclosed volume of a 1mx 1 m x 2.5 m
showe]r stall is assumd{ to Be 2.5 =i, Determination of chemical
concentrations of waterborned(0Cs in shower stall air were determined by using
a f1o|w rate of 15 gallops/minte (56.8 1/minute), multiplied by a shower
duration of IZ'mtnute (U.S. EPA,\1989a), divided by shower stall dimensions
of 2.5 m. The re diting gquantity of\water per unit valume from which VOCs
could{volatilize As 273 1/=°. '

While| showéring, the Individual is. assumed to\jnhale the estimated mean
concentpStion of the chemical for 0.25 hours each daj for 365 days per yaar.
‘Respjfation rate is assumed to be 0.6 &3/hour for botM\adults and children
(Y5, |EPA 1989).° A1l other assumptions are as described préwjously.

B1@° 390d ' SNEWNT02 3 W Wod3 95:L1 B86:¢ 82 NON
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'Equation (U.S.EPA, 1889a):

‘Intake. (mg/kq day) = CM x IR x EF x
rtake. (mo/kg day) = Q4 x IR x BE x ED

e ‘ GROUNDMATER
VARIABLE VARIABLE DESCRIPTION o ASSUMPTIONS
] : Chemﬁcai«Cohceatration ‘ Constituent
in Water (mg/liter) Concentration in
e Groundwater
IR ' Inéegtion Rate (1iters/day) 2 liters/day (adult)
: . 1 liter/day (child)
EF Expoéure Frequency (days/yéar) " 365 days/year
ED Expoﬁure Duration (years) 30 years for adults
' 5 : {chronic and

carcinogenic effects)

8 years for adults
{subchronic effacts)

5 years for child
(subchronic and
carcinogenic effects)

. 1 ‘ .
Bw Body Weight (kg) : 70 kg (adult)
, SRR LU .16 kg (child)

- 25,550 days
‘(carcinogenic
effects)

10,950 days
““(chronic nomcarcinogenic
- effects)

1,825 days
~ (subchronic effects)

112° 398d

©yr -SNEWNT00 3 W Wodd 35:41 @6« 82 NON




Equation (U.S.EPA, 1989a):
Intake Img/kg day) = CW x SA x PC x ET x EF x ED x CF

B8W x AT
. ; GROUNDMATER
VARIABLE VARIABLE DESCRIPTION ASSUMPTIONS
CW|  Chemical Concentration Constituent
in Water (mg/liter) ‘ - Concentration in
: Groundwater
SA Skin Surface Area Available 18,500 em? (adult)
for Contact (em) 9,400 c? (child)
PC Chemical Specific Dermal ~ Chemical Specific
: Permeability Constant (cm/hr) {em/hr)
ET -Exﬁosure Time 1 _ 0.25 hours/day
EF Exposure Fraequency (days/year) 365 days/year
ED " Exposure Duration (years) 30 years for adults

Sl 3%5gd

(chronic and
carcinogenic effects)

5 years for adults
{subchronic effects)

5 years for child
_ {subchronic and
carcinogenic effects)

1 liter/1000 cm?

70 kg }adu1t)
16 kg (child)

25;550 days
(carcinogenic
offocts)

10,950 days
(chronic noncarcinogenic -
effects)

, o 1,825 days
: (subchronic effects)

9
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Alnh&] ation of Vapor Phase

showering with gr

Equation (U.S.EPA, 1989a):

Intake (ma/kg day) = CA x IR x WV x ET x EF x ED x CF
; ) Bd x A

; GROUNDNATER
VARIABLE VARIABLE DESCRIPTION ASSUMPTIONS
CA Chémiéal Concentration Constituent
in Air During Shower (mg/m?) Concentration in Air
; During Shower
W |  Water Quantity per unit volume {L/m8) 273
IR Inhalation Rate (m/hr) 0. 68%/hr
ET Exposure, Time (hours/day) 0.25 hours/day
EF _ Exposure Frequency (days/year) 365 days/year
‘ER 30 years for adults

£18 ' 3vYd

Exposire Duration (years)

1¢

SNELNT0D 3 W WOoud

(chronic and carcinogenic
effects)

§ years for adults
(subchronic effects)

§ years for child
(subchronic and
carcinogenic effects)

10 kg (adult)
16 kg (child)

25,550 days
" {carctnogenic effects)

10,950 days
(chronic noncarcinogenic
effects)

1,825 days
(subchronic effects)

iG:L1 96,

82 NON
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TABLE 5§ ESTIMATED HAZARD/RISK RESULTING FROM INGESTION OF GROUND WATER

DULT ADULT ADULT CHILD CHI
N CHRONIC |CHRONIC SUBCHRON NIC
NONCARC [CARCN NONCARC _~CARCIN
jCOMPOUND RD HAZARD  |misK HAZA AISK
.Y 0.6866 2.1027
Be 6 0.0656 6.05E- 0.1436 2.21E-04
< 0.7576
C : 2.0974 8.3396 4.5081
W Pb
Rt N 0.1505 0.3291
Zn 0.2826 9.6183
Benzone : 9.10E-06 3.32E-06
Trichioroothena -06 < 1.2BE-06
Toluene
g Chiorobenzens
m Ethyt Benzena
- Xylenas, tota)
a 1,4-Dichioroben
o Methoxychlor
wl
. TOTAL
=
O
14
1S
~ \
in
et
- =
[~ [
[13] [/,

NOV g8
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BLE & ESVINMATED HAZARD/RISK RESULTING FROM DERMAL CONTACT WITH
GROUND WATER WHILE SHOWERING

ADULT ADULT  [ADULY CHILD GlD

SUBCHRON CHRONIC |CHRONIC  |SUBCHRON ~[CHRONIC

NONCARC NONCARC |CARCIN mgzcj/ CARCIN
COMPOUND HAZARD RSk H RSK

4.0238

8 '90o
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3
m
)
jun
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o
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E
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o
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w
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TAl 7 ESTIMATED HAZARD/RISK RESULTING FROM INHALATION OF
GROUND WATER WRILE SHOWERING

ADART ADULT ADULY CHILD CHiLD
SUBCHRON CHRONIC [{CHRONIC SUBCHRON [CHRONIC
NONCARC [CARCIN NONCARC

COMPOUND HAZA! HAZARD RISK HAZARD

Benreno 1.35E-04

Trichiorosthene

Toluene 0.0318478618

Chicroberzens 4870125

Bhy Benzene

Xylenes, to1a! 0.2463809%) 007038281

Methouychlo .

AL

4.97

'S 17:58
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EXPOSURE CONCENTRATIONS

sl assess mc«f ntot

7Z¢c COn,sam/aJ{»ém a/o/aro&cé &
ef - *e—€ 2 SSEENL) exposurs s,
point |concentrations in ground ﬂter_'yarﬁ’ based on the wmaximum detected
conceniration of each chemical. Est1matioﬁf of exposure concentrations assume

that Yevels of each chemical will remain constant over the duration of the
exposure period.. This si—extremely conservative assumption, given that
groundwater flows would be expected|to cause the concentrations ot most source
related contaminants to decrease over time.

o i

TOXICITY OF CHEMICALS OF POTENTIAL CONCERN

The m?st critical offects of the chemicals of concern are summarized in the
following tableiﬁ?_ Brief toxicoi.ogicai profiles can be found in Appendix B

RISK CHARACTERIZATION

Evaluation of Noncarcinogeaic Risks:

The risk of adverse noncarcinogenic effects from chemical exposure is
expresl;sed in terms of the Hazard Index {HI). The HI is the ratic of the
estimated dose uhxch a hypothehca'l receptor would receive to the estimated
dose level be'heved to be wthout measureable adverse effects, The estimated
"safe] dose 1evel s ter'med the Reference Dose (RFD) The Hazard Index is
calculated as’ foﬂows

HI = CDI/RPD -

Where:

If tif i €ss 0, "
noncarcmogemc ef‘fects is very lou. If thé' HI exceads 1. 0, there is a risk
of adverse noncarcinogenic effects. However, this risk is still likely to be

11-
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SYNTEX AGRIBUSINESS FAGILITY, VERONA, MISSOURI

TOXIC EFFECTS AGSOCIATED WITH CHEMICALS OF CONCERN

NONOCARACINOGENIC EFFECTE

CARCINOGENIC EFFECTE"

CHEMICAL ORAL INHALATION ORAL INHALATION
Barium incr. Slood Fototoxialty necnclusive lnconclusive
: Prasstre (Graup D) {Group D)
Berylfium ND Nons Obomwd Tatal Tumore Lung Tumors
(Growp B2) {Broup B2)
Cadmium Renal Toxiolty Cancer NA Resplratory Tumors
{Group B2)
Chromium it Hepatatoxdoity NA Inconalusive thoontlusive
: (@roup D) (Qroup O)
Cheomium Vi ND Caneer NA Lung Tumore
o {@roup A
tead Cenual Nervous Central Nervous NA NA
Toxichy  Toxiclty (Group B2) (Group 82)
4
Nickol Daer. Body Cancer NA Resplratory Tumors
Weight' {Group A}
Zine Anemia NA Inconciusive Inconclugive
' (Group D) (@roup O)
- 4
Ethylbenzens mmw and NA ingsonclusive tnoonslueive
. N-phr%mfigy : {Group D) (Group D)
Tolyens Central Nervous Cantral Natvous inconclugive Inconclugive
. Systam Toxicity {Group D) {Group D)
ke Eyav&hd'NO“ h 't
noonchrsive (noonotusive
(@roup D) (@roup D)
patstoxislty ahd ¥ ' linéoncusive Inconelusive
‘Nephrowoxicity. "[(Group D) (Group D)
Myer Tumors Lung Tumore
(Group B2) (Group B2)
| Livat Tumors NA
|(Group B2
_ {inconclusive Inconclusive
- {{@roup 0) {Group D} -
*U.8, EPA Weight of Evdence Claesifioation:
VA
B12° 39Pd BS:L1 26«
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small since RfDs are deve]oped in a highly conservative manner., The available

oral R‘eference Dosas for chemicals of concern ave listed in Table? N Appesd’y B

orLGS ? s 'Nd // Yo hazards n-aaoc,-ﬂvhd. 0 Mz ‘&.n, Charm fem)s
Qo
Eva'!uatwn of‘ Carcmogemc Risks:

Chemicals for which there 4s human and/or laboratory evidence of
carcinogenicity will be assessed for potential )jfetime cancer risk. The risk
of cancer from exposure to a specific chemical under specified exposure
circumstances is expressed as a probability value. This is termed the excess
lifetime risk because it is in addition to an individual’s already existant
chance|s of developing cancer duyring his or her lifetime. The excess lifetime
risk for a given chemical 1s calculated by multiplying the Chronic Daily
Intake by the Cancer Potency Factor, also termed the Slope Factor as derived
from laboratory data. '

Cancer Risk = CDI x SF

Risk estimates are presented as excess cancer risk per unit of exposed
population. This risk assessment will use the Slope Factors which have been
derive!d by U.S. EPA. These -calculations are nservative and
provide a 95% upper bound estimate of the risk. This means that the true risk
may be lower than the calcutated probability, but 1s not 1ikely to be higher.

Becausle an individual may be exposed to many different potentially
carcirﬂogenic chemicals at the same time, the risk estimates are added together

for all chemicals in a specific pathway and for all pathways. In this case,
risk estmates will be added for a'l'l routes of exposure oncompassed by the

groundwater pathwa - Tables . present the summation of the individual
' C carcinogenic r1sks for each potenhany carcinogenic chemical of concern.

g

UNCERTAINTIES. TN RISK ASSESSMENT

g N /1 T o
;{fﬁa/:'.sumptions and accompanymg uncertainties associated with estimating the
risks| from consumption of unremediated groundwater at the Syntex Verona
Pomﬁwe facility are sumarized balow.

12
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3.00E-07

5.75E-07
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ADULY - CHILD CHILD
= |CHRONIC SUBCHRON |CHROMIC
_[CARCIN . |NONCARC  |CAW
RISK HAZARD __ {B _
1.86E-04 ©'1.36E-08
T 11E~04 o 8.D8E-05
to 0.1393343956
21.306796875
- 1.0779164692
\\0.0082859766
2.97E-04 53  247E-04
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It| is assuned that chamical comcentrations will remain constdnt aver the
Juration of an individual’s exposure. Movement of groundwWater under the
Sytéx-proparfty “is likely to produce a progressive dilution of site
related contaminants, particularly after the sources have been vemediated.
By| assuming that the measured concentrations of chepicals of concern wil)
re?m'n. onstant for the mext 30 years, it is vepy likely that exposures
will be dyer-estimated.

Tt| is consehyatively assumed that the adverse aeffacts of exposure to
mixtures of chamicals will be additive (PS EPA 1989a). This may or may
not be true. = Pyrthermore, humans digflay a diversity of responses to
xenobiotic chemica\s which camnot. b fully incorporated into the risk
assesswent process. :

Extrapolation of effecks obsérved in laboratoery animals to human
populations is inherently \ncértain. To account for this uncertainty, a
fa:ctor of 10 (or some mu}t. Rle) may be used im extrapolatiag doses from
laboratory animals to humans.\ In general, this is believed to increase
the conservatism of the gstimate

Many of the chemicalé present in groundwater associated with the Syntex
Agribusivness site e fraquently encoyntered in groundwater and in -ather
media. Site attpibutable risk can onl} be determined to the extent that
background has Heen adequately characterided.

There| is considérable debate and uncertainty v‘-‘?agjding the calculation of
Slope Factong‘f’for carcinogenic chemicals. In orde‘:a{ to be conservative, the
_U.j,_EIlPA_g@fjéu]_ates the upper 95% confidence 1imit.of\the slope at low doses.
59%}*?5 actual slope factors may be]mex;ﬁh&t{ i '&ivgﬁy-un1ike1y to
be h.i.iféz.. These calculations also assume - that “there-{sr nosthreshold for
carcfpogenic effects. Again, this may or may not be trubFor=thechemicals

—undér [consideration.

N

‘\\ .

\x
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The results of any risk assessment must be interpreted in 1light of the
inherent uncertainties. Case specific uncertainties should also bs waighed
during the interpretation.

Wesu]ts of the estimation of noncancer hazards associated with the
conce trations of the chemicals of concern indicate that excepé hazards
(grea?e than the value of unity accepted by U.S. EPA) may be asgbciated with
the 1nge tion of chromium levels and inhalation (during showerxng) of
chlorobenz e levels found in ground water at the Syntex aci]ity “‘ﬁ%rma%
contact (duripg shawering) with the constituent concentraifons in ground water
does not appear to present a noncarcinogenic health hazafd.

The potential cancer risk estimates associated witif the concentrations of the
chem1$a1s of concerh indicate that risks abovg/ the level of 1.0E-6 (level
cons1dered acceptable\by U.S.EPA) may be assfciated with the ingestion and
derma] contact (during showering) with berylXium levels and inhalation (during
showering) of banzene and, trichloroethylghe levels found in ground water at
the Syntex Facility.

These|findings ihdicate that adyers€ human health consequences may potentially
exist| for receptors utilizing Yround water in the vicinity of the Syntex
facility.

RECOMMENDATIONS

¢  |A detailed suyvey of jocal private =1lslin the vicinity of the Syntex
Facility should be’ performed to ascertain the\actual number of human receptors
who may be us1na‘ground water downgradient of the site.

. The fse des1gnation of Tocal private wells n the vicinity should be

determingd to demonstrate whether the ground water Ryrom the local wells is
actuallty being utilized downstream of the site. The Uge designatfon should

14
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SHOWERINQ/INHALATION

ADULT / CHILD
SUBCHRONIC ONIC v S8UBCHRONIC
QROUND WATER NONCARC NONCARG |CARCINOG  |NONCARC CARCINOG
EXPOSURE PATHWAY (HAZARD HAZARD  |RISK HAZARD RISK
l .
INGESTION f 3.57 10.41 6.24E-04 7.80 2.28E-04
SHOWERING/DERMAL CON 0.18 2.57E-05 0.14 9.51E-06
4.97 2.97E-04 22.53 2.17E-04
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APPENDIX A

Ground Water Sampling Results
and
Selection of Constituents
of Concern
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TASLE A-1 GROUND WATER SANPLING RESULTS FORTHE SYNTEX FACILITY (MGA)

MV _ MWS _ MW6 MW7
SYN SYN EPA sSYN SYN EPA SN SYN EPA SYN SYN
COMPOUNDS 1730490 4/26/90 | Woe90 {v30/90 | 42600 7/26/00 (123080 | 426/00 | #2690 | vSW/00 4J26/30
A 30 120 : 500 ;
As . 0.01 0.01 0.0 0.01 0.09| 0015| 0022| 0072| 0016] 0013 |
8a 105{ ©.298 1.5 542 276 a4 3.2 228 &1 191 142 :
8s 0.005 0.014 0.05
od , . 00094 0.061
Ca 119 485 59 97.1 7 75 149 14 190 21 67.8
o 302{ . 0.731 6.9 0.157| D0.119 0.22| oo 0.005 0.7 0.007 | 0.082
Co 0.1 0.092 ' 0.3
Cu 0.065 0.09 0.38
Fo - 50 133 80 167 108 150 106 85.4 B10 4D.2 355
P 032]| 000! 0.020| 0.173] 0.072 230! o003 | 0003 073 0013 0014
Mg 156 2.41 5.3 66 112 17 113 8.23 35 1.1 6.6
Mn 808 2.41 13 28.9 1.6 13 125 8.78 81 5.87 4.18
) N 1.9 0.23 : 0.86
2 K v 54 .20 58|
L. Ss 0006 |  0.005 0.05 0.005| 0.005 0.05| Qoos| 0005 0.005| 0.005
J Ag 0.036 0.028 0.082
S Na 7.7 675| 88 425 43.8 0.05 "7 108 a7 60.2 40.6
" T 0.1
v 0.13 0.23 .77
E Za 0.25 0.53 2.7
E Mothylene Chioride Q05| 000 0.005 0.005 004] 0005| 0Qo00s| o020 0005) 0005| p.003
% Benzene Qo0s| 0005| ©.008 0005| ©0.017] 0005| €001 0005| ©0005| 0005| 0.005
v Trichloresthens 0005| 0005| 0.005 0005| 0017 oo005| 0005| 0005 o0005] 0.013] 0.005 =
Toluene Q005| 0005 0.005 0005| oo017{ oeo005| o1e8| ©0005| 0005| 0605| 0.005 =
) Chiorobenzene Qo005 | 0005 0.005 0064| 0017 0029[ 0163{ 0016( 0.005 oozl o019 =
2 Ethyd Benzene Qoos| 000s| 0.005 0005| 0017 0.006 00z8{ oo01B| o0015| 0005| D.ODS =
o Acetone 0059 0224 2 0¢13| 0.8 059 Q14| 0151 063 0051 0.203 =]
Carbon Disuifide 0005| ©0005s] 0005} 0005|] 0.07| 0.005 0.005{ ©0005] 0006| 0.006| 0002
S Xylenes, total 005 0.005 0.12 0005 0.017| 0.009 n142| o0025] 0025 0.005 D.001
- 1,4-Cichlorobenzene 0.01 0.016 .11
© 1,2,4-Trichicrobenzanse 0.01 0.0 Q011
o Bis(2-Edylhexyl)Phthatate 0.01 0.01 0.0
3
=

Mathoxychior



PAGE . B38

TABLE A-1 GROUND WATER SAMPLING RESILTS FOR THE SYNTEX FAQIUTY (MGAL) (CONTINUED)

FROM M E COLUMBUS

28 'S80 18:83

NG

WW1SA MWIEE WWAE— : v
sYn SYN EPA  |SYN |EPA _ |[SYN [EPA |EPA  |SYN EPA SYN
COMPOUNDS 1431190 | 42600 1/50/0 | 3190 | 201190 |aoemo | #/oes90 | w3180 | w300 | 20180| aremo
Al L 02 "
As 0.01 0.01 0.017 0.011 0.0 0.01 0.01
Ba 0.817 233| " 0.047| 1394 2080 1w ezl os27| 0198
Be : 0005| 0005
cd 0005 | 0.0024
Ca 67.8 859 110 132 16 74 1. 171 8958
Cr 0.023| 0.182 0.033 0o04] oo 0.02| 0034 0.009
Co 0.06 | 0.0081 _
Cu ‘ : _ 0025 | 0025
Fe - 18.9 149 56.1 80.9 2t 13 21.7 749
Pb 0.014| 0.128 0.022 00s| 0003| 0018| 0.018 0.005
Mg 573 1.6 88| 1| 10.3 65 1| 185 17.4
Mn 12.9 23.7 0.22 15.1 7.1 as|  or 2.67 11.3
Ni , 0041 0.04
K : 55 5 :
Se . 0.005| 0.005 0.005 0.005| 0006| 0005| 0.005 0.005
Ag A : 0.01 0.01
Na B3| 218 7.4 159 95.6 ) 8.6 2.7 486
)] A a.01
v 0.06| 0028
Zn 0.058 3 0.21
MsBiylena Chioride 0.005 028 0.01 025| 0.6s7| 0008 c125] 0005| 0.109
Bonzane 0.005| 0.005 got|{ o025] 02s| 000 0125 0.005| 0.034
Trichlorosthene 0.005| 0.005 .01 0251 o025]| o000 0125 0.005| 0.0%4
Toluene 0.005| 0.005 0.016 025| 025| 000 6325| 0.005| 0.0%4
Chiorabenzene 0.005| 0.005 011 o025| 025| o000 03251 o0005] 0084 &= |
Ethyl Benzene 0.005| 0.005 0.008 025{ 025| 0005 01251 0.005| 0.0M =] 7
Acatone 0.114 393 0.4 p6| 1179| o0 4.4 019 1.54 o= |
Carbon Disultide 0.005| 0.005 0.01 025] ©25| 0006 0125 0.006] 0.05 Mu |
Xylanas, total 0005 | 0.005 0.032 025! o025| ooz 0125| o0005| 0.0%4 - |
1,4-Dichibradenzene 0.01 0046 G.01 |
1.2 A-Trichlorobenzene 0.01 0.0n 0.01 |
Bis2-EthyihaxylFhthalate 0.015 0.01 0.003 ,
Methoxychlor 0.0015 0.00087
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TABLE A-1 GROUND WATER SAMPLING RESULTS FOR THE SYNTEX FACHLITY (MGA) {CONTINUED)

@o _ MW 5 _
SYN SYN EPA [EPA EPA SYN [EPA s
foo.svo:ﬁm 1730480 426/80 1431760 | - 2/01/90 1/30/00 A0 | 20190 | 442610
Al . a7 22
As 0.03 0.0%9 0.01 0.014 0.01 0.01
- |ea - 0.705 | - 1.3 0.18 1.3 0.368 | 0.05
Be 0.0029
Cd 0.005
Ca 749 99.2 130 100 25 o102
Cr 0.041 0.06 aoa 0.032 0.006
Co 0.024 0.012
Cu 0.043
Fo 0.7 113 22 13 166 0.236
Pt -0.009 0.057 Q0855 0.001 | . 0.020 0.003
Mg 5.55. 104 84 8.4 121 ar2
Mn 5.54 B.53 18 11 8.4 0.204
) Ni 0.083 0.046 ,
& K 7.3 7.3
z Se ' 0.005 0.005. Q005 0.005 0.005
| A9 : c.0
S Na 9.2 B85S 6.7 110 141 5.97
W m .01
v 0032
z Za 0.34 0.085
£ Methylese Chlorile 0.005 0.003 0.005 0.038 0005| 0005 0.003
@ Benzone 0.005 005 0.005 0.005 0.005( 0005 0.005
b Trichloresthens 0.005 0.005 0.005 0.005 0.006| 0005 0.005
Toluene 0.005 0,006 0.005 0.005 0.005| 0006 0.005
o Chicrobenzens 0.049 0.067 0.005 0.002 0.002| 0.006 0.005
© Eihyl Benzens 0005 0.005 0.005 | 0.005 0.005( 0005 9.005 =
@ Acetons 0.18 0.01 0.014 0.01 0.0%8| 003 0.01 =
Cartion Disuifide 0.005 0,006 0.005 0.01 0.005 0005 0.005 e~
S Xytanes, total 0.005 0006 0.005 0.005 0.005{ 0005 0.005 =
- 1,4-Dichtorobanzena 0.01 0.01 ]
® 1.2 A-Trichlorobsnzsne 0.01 0.a1
o Bis{2-EhyhexylPhthalate 0.002 Q.008
w Mathoxychier 0.0005 0.0031
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TABLE A-1 GROURD WATER SAMPUNG RESULTS FOR THE SYNTEX FACLNY MG/L) (CONTINUED)}

Mwies. o MWV18
|EPA. ISYN  [EPA SYN |EPA TEFA

COMPOUNDS 1310 {1731/00 | 2/01/90 [4/268/50 | 1/30/00 | 2/01/80

Al Sl , 0.46

As " 0.01 0.01 0.01

{Ba .. '} -D.0BB|--DAZT | - 0.064 0.25

Be : 0.005

cd 1 - _ 0.005

ca 43| 938 531 92

cr . S . D.028 _ 0.m

Co : 0.014

cu 0.025

Fe : : | 837 0.802 057

P . 00047 | .0.015 . €.003

Mg S 4| 418 8.75 5

Mn 031| 256 0.815 22

w i : , 0.04

2 K 12 5

z Se 0.005 0.005 0.005

L Ag 0.01 |

S Na 22| 198 17.2 19

y Tl _ 0.01

v v 0.65

= In 0.004 0.055
W Methylsng Chioride 0.005 9.013] 0.008 0.005
X Borxene 0.005 0.0121{ 0.005 0005
u- Trichloroathens 0.005 0.013 | 0.005 0.006
Yoluens 0.005 0.013 | 0.005 0.006
=5 Chlorobenzene 0.005 0.013| 0.005 G.005
bt Ethyl Benzene 0.005| 0.013| 0.005 0005
o Acetone 0.148 05| 0.0 2.01
Carbon Oisullide 0.005 0.013| 0.005 0.005
S Xylenes, tota) 0.005| 0.013{ 0.005 0.006
- 1,4-Dichiorchenzens 0.01 .01
o 1,2,4-Trichlorcbenzane 0.01 0.0
o Bis{2- BthylhaxylPhthaiate 0.008 0.002
Methoxychior 0.0013 0.0006
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TABLE A-2 BACKGROUND GROUND WATER SAMPLING RESULTS FOR THE SYNHTEX FACILITY (MGA)

IMWi4 MW14A
EPA SYN EPA SYN EPA SYN SYN EPA
COMPOUND /31190 | 131790 {_ 201/90 | 42700 | 7/26/00.|__1/31/9D_{__&/27/30_|_T/2680
Al 40 20 4.3
As 0.069 0.078 0.029 0.038 0.0 0.01
Ba 0.39 0.186 0.173 0.2 0.393 018] 02
Be _ 0.0029 ' 0,005 0.005
cd 0.0097 . . o8 - - | - '0.006
Ca ) a 64.6 18.9 15 57.9 482 49
cr 0.045 007 0.013 0.025 0.033 o.n} o.0n
Co 0.03% 0.05 006
Cu 0.067 0.025 : 0.025
Fo 3% 3.72 9.59 H 17 40 39
Pb 0.09 0.01 0.024 0.025 0.033 0.0 | 00057
Mg 14 2.72 7.25 7.2 4.94 3.12 5
Mn ) 12| 017 0.376 0.33 a.56 0.6% 051 |.
Ni 0.13} 0.04 - 0.04
K 76 23 g 5
w Se 0005 ] 0.007 0.005 0.005 0005 0.005
2 Ag 0.01 0.01 001 |
£ Na . 220 146 87.9 X 5.66 4.48 5.5
a m 0.01 0.01 0.01
S v 0.06 0.05 0.05
. n 0.25 : 0.074 0.029
Mathylene Chioiide- 0.05 0.04 0.903{ 0005 0.006 0003 | ©.005
= Banzene 0.05 0.02 0.034{ 0.005 0.005 0005 | ©.005
E Trichiorosihene 0.05 0.02 0.034| 0.005 0.008 0005 | 0.005
Y Tolusne 0.05 0.02 0.034 | 0.005 0.008 0006 | 0.005
b Chilorobaenzene 0.05 0.02 0.034 | 0.005 0.006 0005 | 0.005
Ehy Banzens 0.05 0.02 0034 0005 0.006 0005 | 0.005
g Acotone 1.34 0.77 0.087 4.5 0.233 0.01 2.1
- Carton Disullide 0.05 0.2 0034 0005 0.008 0005 | 0.005
@ Xylenes, total 0.05 0.02 0.034 | D005 0.005 0005 | 0.005
14-Dichiarobenzene 0.01 0.0 0.01
P 1,2,4-Trichlorobenzens 0.01 0.01 0.01
- Bis(2- Ethythaxy)Phthataie 0.004 0.01 0.01
Methoxychior 0.0005

NOU 28
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TABLE A-3 GROUND WATER DATA ELININATED DURING DATA VALJGATION

. L] ; i:l .‘, i IF]CAT

Yojatiles

Ch1orum=th.sne Not detected in background samples or any opher sample
" Bromomethane Kot detected fn background samples or any/bther sample

Vinyl Chloride Not detectad in background samples or 2pff other ssmple

Ch'lmethme

1, ;—chh'leroethene
1, I-Dicl‘ﬂoraethane
1,2-Dichloroethens

Not detected
Kot detected
Not detected
~ Kot detected

in background samples

in background samples g

in background sampleg
in background samp ks

or/any other sample
any other sample
or any other sample
or any other sample

Chloroform Kot detected in background sapfles or any othar szmple
1,2-Dici!|10roethane Not -detacted in background gémples or any athar sample
l.l,l-Tl.'icMoroethane Nod\getected in backgroung/samples or any other sample

Carbon Tetrechloride Not detected in backgroufd samples or any other sample
Bromdichlormthane Not detected’in backargund samples or any other sample
1,2- chhloropropane Not detected in background samples or any other sample
Cig-1,3= Dl:hlorapropene Not detectes in bagkground samples or any other sample
" Dibromochloromethane Not detected \n béckground samples or any other sample
1.1.2-T11ichloroethane Not detected infXbackground samples or any other sample
Brosoform Not detected th Background samples or any other sample
Tetrachloroathene Not detected in badkground samples or any other sample
1,1,2,2-Tetrachlorcethana flot detectdd in backhround samples or any athar sampla
2-Butone ‘ Not detedted in backgPound samples or any other sample
Vinyl Ac'.etnte Hot dejbcted in backgrodnd samples or any other sample
2-Hexanone t détected in backgrcunX samples or any other sample
4-Nethy]-2-Pentanone Not/detectad in background Samples or any other sample
Styrene detected in background samples or any other sample
Trans-1,3-Dichloropropene ot detected in background samples cr any other sampls
Trans~1.2-Dichlaroethene Not detected in background samplads or any other sample

2-Chlprc‘nthy1ﬁny'lether ot detected {n background samples\gr any other sample

Samivoelatilas
Phencl

Bie(2- Ch'lomthy?)Ether

2~Ch1nropheno‘l
1,2-Dighlorobenzens

Banzyl Al'h:oho‘l
i,2- Diemoroben:
Z-Nethﬂph:ncl

. Dotoctad in background camplac but

Hot detacted

Hot detected
Yot deteoted
Not detected
Rot detected
Hot detected

in background samplee
in bagkground eamplas
in bockground samples
in background samples
in. background samplas
in background samples

gy othar sample
or any \Qther gample
or any other cample
or any othir sample
or li\y other\asamp le
or any othar g

not

P 18
or any othar satgle

Bis(t-cf}hraia rcpy1)£thcr Rot detected in background samples or any other zomp
Not detected in beckground semples or any other samp!
Not detected in background samples or any other semple
fot detected In background samples or any other sample
Not detected in background samples or any other sample
Not detected In Dagkground sampies or any other sample
Not detected in background samples or any other sample

ot detected in backaround samples or any other sampie
Detected in background samples but not any other sample
Not detected in background semples or amy other sample
Mot datected in background samples or any other sample
Hot detected in background wamples or any othar sample
Detected in background samples but not any other sarp le

4-Chlaro-3-Nethylpheno)
-Hethy‘lnaphthﬂene

SAgGWNTI0D 3 W LddS E@:81 B8. 82 NON
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TABDE A-3 GRO&ND WATER DATA ELIMINATED DURING DATA VALIDATION {CONTINUED)
PARAMETER JUSTIFICAT
Hexachiorecys lopentigiens Kot datected in background samplas or apf other sampls
Z.4 s-rrtharopnenﬂ \ ¥ot detected in background sasyles oi/any other saxple
2.4, S-Trwhlorophenol ‘ Not detected in beckground sampieafr any other sample
Z—Ch'loronaphthalene Not datected in background samp)és or any other sample
Z-Mtro‘anﬂma Not detected in background sapples or any cther semple -
mmthyl'lphthﬂttc Not detected in background Hamples or any other sample
Acenaphthylene gt detected in backgroupd samples or any other sample
3- I1troan1'lene. Not\getected n backgrpiind samples or any other sample
Acenaphmene Nat dugected in backgfound samples or any other sample
2, J-Dm\troto]uene Not detegted 'in bagkground samples or any other sample
2, S*Din‘itmtolme Not datected in pAackground samples or amy other sample
D‘e‘thylyphthﬂnte Not detected\jf backgroungd samplas or any other sample
4-Chloropheny1 Phenyl Ether Not detected/ih\ background samples or any other sample
F'luorem Hot detectpd in Background samples or any other sample
4 N1troanmne : Not detepfed in background samples or any other sample

S-Dinitro-Z-Methy?phencl Not detécted in background samples or any other sample
N—l\tro?odmheny.amne Not détected in backgrolpd samples or any other sample
4-Bramopheny] Phenyl Ether Not/datected in backgrounX samples or any other sample
tbxachlérnbenzene Not detected in hackground samples or any othsr sample
Pentachioraphana) ot detected in background sixples or any other sample
Phenanthrene Not detacted in background samples or any other sample
Anthracér.e " Not detected tn background samplds or any othar sanmmle
D:-u~8uty!Phtha1ate Not detected im background samples\er any othar sample
Fluoranthane Not detected in background samples O¢ any other sample
Pyrane Mot detected in background samples or\any.other sample
Buty) Benzyl Phthalate ° Not detected in background samples or any other sample
3, S-Oichloroben.sdine Hot detected in background samples or any, other sample
Benzc(k)knthracene Not detected in background samples or any Rther sample
Chrysene ‘Not detected in background samples or any olher sample
Dn—ll-o.:tyl Phtha?a Not detected ir background samples or any other sample
Benzo(8)F luoranthe Not detected in background zamplas or amy othek sample
Benzq(K)‘F luorantifene Not detected in background samples or any other\sample
Indeno(l!.Z.S-CD Pyrane Not detectad in background samples or any other gmple
DibenzolA.H)Anfhracene Not detected in background samples or any other sfmnle
Benzn(G.%kI)Pry'lene Not detected in background samples or any other sample
Posticidos _ _
A‘phl-BHC Not detacted in bBackground samples or any other samnle
Beta~BHC) Not detected in background samples or any other vamsle
Delts-8 ! Not detectsd in background samples or any other sample
Gamna4BHC Not detocted in background samples or any other sample
Aldrin Not detected in background samales or any other sampls
Diefdrin Not detected in background samples or any other sample
A ndo:u;'lfan {1) Not detected ‘in background samples or any other sample
B Endoeul‘lﬁn (1) Mot detected in backgrovnd semples or any other semple

dosulfen Sulfate Not detected in background sompies or any other sample
Endrin : Not detected in background semples or any other sampie
Endrin Alldehyde Not detected in background samples or any other sample
4,4-00E Mot detected 1n background samples or any other sample
4,8-50D Not detected in background samples or aay other sample
38204 SAEGWNT03 3 W WOodd GO:E1 B6: 52 NON




Ay

(CONTINUED)
JUST! FICAT 10

4,42007 Not daetected in background samples or any/othsr samile’
Toxaphene Not detected in background samples or other sample
PCB-!OIG Not detected 4n background samples g any other sample
PCB-IZ?I. Not detected in background sampleg/or any other sample
PCB-1232 Not detected in backgreund samplés or any other sample
PLE-1242 Mot detected in background sapfles or any other sample
pea-1248 Not detected in background gimples or any other sample
PLB-1254 Not detected in background samples or any other sample
PCE-1260 Not detected in bacxgrgund samples or any other sample
Chlorodane. Technical Not detected in background samples or any othar sample
Heptachlor Not detected in background samples or any other sample
ﬂeptachhr Epoxida Mot detected in baCkground samples or-any other sample
Endrin Ketone in ackarcund samples or any other sample
A\pha-_&h&umne i backpround samples or any other sample
Rargna- -.A‘l‘rdane Not\ ir. background samplas or any othar sample
Tgtgf.ﬂtﬂs

Anﬁmny" Not de in hackgraund samples ar any othar sample
Moreury in\background samploz but not any othar sumpnla
Cyanide in any sample

- Dissolved Metals .

Aluminum bagkground samples or any other wsmple
Ant imony: Not detested in background samplas or any othar eample
Beryllium Not deteoted in beckdpound semples or any other cample
Chromium Not detected in backgriund samples or any other sample
Copper | Not detected in bockgrodpd samples or any ether sasple
MNicke! Not getacted in bﬁckgrouk:mp'les or any other sample
Selentum ot detected 1n background‘samples or any ether sample
51tver nOt datected in background samples or any other sample
Thalltum Not detected in background samples ar sny other sample
vanad fum; Not detected in background S or ahy other sample
Cyanige Not analyzed in any sample

Mi14 EPA] 3plit
Selenium

1 EPA|Split/ Sample dated 7/26/30

Detectton Yimit
L] EPA Splft Sanple dated 7/26/90

Datection limit
N6 EPA Split Sample dated 7/26/90

Detection limit

Detection limit
MY158/EPA Sp14t Sample dated 7/26/80

Detection limit
Mr168 EPA Spm Sarp le datod 7/26/90
Sefenium Betection limit

GEP " 39dd

is higher than the ract Required Datection Limit
is higher than' the Contract Required Detection Limit
is higher than the Contrach Required Detection Limit

is higher than the Contract Required Detection Limit
iz higher than the Contract Reguired Detection Limit

is higher than the Contract Required Detection Limit

is higher than the Contract Requirkd Detection Limit

SNEWNTI02 3 W Woyd
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‘TABLE A-3 GROUND WATER DA LIMINATED DURING DATA VALIDATION-(CONTINUED)

NOTES

MWS EPA Split Samp'le dated 7/26/90 hag”an unusally high value for total lead.
This value falls out of the 95% confidencw intarval by a significant margin.
This data is qualified by the labopétory, ho ver excluding the data from thi
ge: is not Justified. A resampling event be necaessary to varify this
ata.

\
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NOU 28

/ Carbon Disulfide
Xyienes, tatal

/

LE A-4 COMPARISON-OF GRDUND WATER RESULTS FOR THE-SYNTEX-FACILITY-AND -BACKGROUND SAMPLING LOCATIONS (MG/L) yi

SYRTEX

BACKGROUND

n s
el W el U]

. ) STANDARD  95% C.I. . REASON FOR ELIMINATION FROM
\MINIMUM MAXIMUM MEAN DEVIATION MINMUK MAXIMUM  MEAN [CONSIOERATION AS CHEMICAL OF CONCERN
Al SO0 75.084 15450108 384.088405 4.3 40 21.43333 [TOXICITY DATA INADEGUAY:
As 0.072 0.0164 0.0139235 0.04430854 0017 0078 0038 |BACKGROUND HGHER .~
Ba 0.047 2.2068380 6.0958373Y 0.139 0.333 0.240142 :
Be 0.002¢ 0.05 0.0148900 0.04126760 | 0.0024 0.005 000413
Cd 0.0024 0.061 0. 0.05242606 0.005  0.0097 0.006568
Ca 0.051 231 98.117 187.660034 15 646 42.1 |ESSENTIAL NUTRIENT
O 0.005 aD.2 1.4681 13.0356259 0.01 0.045 .
Co 6.0081 0.3 0.0722 0.0865040 0.036 0.06 0.045 ENZYME COFACTORNUTRIENT
Cu 0.025 0.368 0.0847 0.1136054 0.025 0.057 035 |ESSENTIAL NUTRIENT
Fa 0.23¢ 810 84.453 15249499 372 , ESSENTIAL NUTRIENT
P 0.001 230 7.9942 41955379 91.9050241 05 09 0.028242 | .
Mo 241 35 11.269 7.60548t 264798511 2; 14 6.318571 |LEVELS SIMILAR TO BACKGROUND
Mn 0.204 81 12344 19.309955 50.9643946 175 0976571 |ESSENTIAL NUTRIENT
N 0.04 1.9 0.1053 0.3624245 0.63017173 0.04 : 0.07 A ‘
K .1 53 1255 14.209028 6 5 6 BACKGHOUND HIGHER
So 0.005 0.05 0.0084 0.011991¢ aza .005 0.007 ESSENTIAL NUTRIENT
Ag 0.0t 0.082 0.0063 0.0161 0.03858116 0.0 0.01 . ONJLEVELS SIMILAR TO BACKGROUND
Na a.05 169 127.985662 4.46 230 81.78857
n 0.01 0.1 0.04222518 0.01 0.01 0.0
v 2 0.1407451 0.32471617 0.05 0.06 0.053339 ILARTO BACKGROUND
Zn . T.1198822 16.2382160 D.029 0.258 0.117666
Mathylane Chloride 0.0517 0.1283223 0.30952603 0.003 0.903 0.144571 |PACHGROUND 5
Benzens ' 0.0256 0.0517270 0.14907919 0.005 0.05 0.017857
0.028 0.0816127 0.14322540 D.005 0.05 0017657
0.0310 0.0662628 0.16355717 0.005 0.05 0.017857
0.0416 0.0670292 Q.17568352 0.005 0.05 0017857
. 0.0271 0.0614013 0.14925904 0.005 0.05 0017657 :
one 06.01 11.79 1.1843 2.6783542 B.54105222 0o 21 0717142 [COMMON LABORATORY CONTAMINA
0.002 025 0.0258 0.05616686 0.14914988 0.005 0.2 004357 |LEVELS SIMILAR TO BACKGROUND
0.001 025 0.0360 0.0657677 0.16762925 0.005 0.05 0017857
1 A-Dichlorobenzane 0.01 011 0.0228 0.0203158 0.08144§96 0.01 0.01 0.01
1,2,4-Trichlorobenzens 0.01 0.011 0.0100 0.0002874 0.01066586 0.01 0.01 0.01 |LEVELS SIMILAR TO BACKGROUND
Bis(2-&hythexylphthlate 0.002 0.015  0.008 0.0038847 0.01576940 0.004 0.01 0.008 |LEVELS SIMILAR TO BACKGROUND
Nathoxychior 0.0005  0.0031 0.0012 0.0006892 0.00307352| 00005 00005  0.0005
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PARAGE . B39

TABLE TOXICITY FACTORS FOR QUANTIFICATION OF CHRONIC AND LIFETIME HAZARDS FOR CONSTITUENTS OF CONCERN (1)

NOU 2§

CARCINCGEN SLOPE FACTORS

CHRONIC
RONCARCINOGEN RfDs s LT PP PP
e el bl DL S L CANCER CANCER
. INHALATION SLOPEFACTOR  SLOPE FACTOR CANCER
ORAL AID RID ORAL) . (INHALATION) WEIGHT OF
MG/KG/DAY) {MG/KG/DAY) (MG/KGIDAY)-1 (MGKG/DAY)-1 EVIDENCE
NA NA NA NA A
7.00E-02 NA NA NA NA:
~5.00E-03 NA 4.30E+00 8.40E+00 B2
5.00E-04 NA NA 6.10E+00 B1
5.00€-03 NA NA 4.10E-01 A
- NA NA NA NA B2
2.00E-02 NA .NA NA - NA
2.00e-n - NA NA NA NA
GNE NA NA 280E-02 2,90E-02 A
TRICHLGHOEFHENE @ C HA NA 1.10E-02 1.70E-02 B2
W ‘IOLUENE Lo 2.00E-01 5.70E-01 (5 NA : NA D
2 'CHLOROBE| , . 2.00E-02 5.00E-03 (6) NA NA D
E ETHYL' BENZENE , 1.00E-Ot NA NA - NA D
3 NYUENES, total 2.00E+00 3.00E-01 (6) NA NA D
8 1_4-_DIGﬁLOR@BJENE NA 1.OE-01 (6) 240E-02 (4) NA B2
w METHOXVCHI:‘OR ‘ 5.00E-00 NA NA NA 0
= (] Sourcs RIS, November 27, 1990 (unless otherwise indicated).
g (2 Ths AID and Cancer Siope Factar for chromium reflects ihe most conservative vdue provided for sither chromium (8)
o chromium (Vi) Noncarcinogen Oral Rid - chiomium (Vi)
L inhatation Cancer Slepe Factor ~ chromium (vl
{3) Source for dnc oral RIDvalues: U.S. EPA, 19830
® {8) Source for tichloroethenaf1 4-dichirabenzene CSF values: U.S. EPA, 198%b.
e (5) Sourco for toluene RID values U.S. EPA, 1889b. Value derlved assuming 70 kg body weight and 20 ma/day inhaladon rate.
w (6) Source for chiorobemena!xyienashq dichlaroberzene inhalation RID valves. U.S. EPA, 1983b.
Lov]
oJ]

IR0
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TABLE TOXIGITY FACTORS FOR QUANTIFICATION OF CHRONIC AND LIFETIME HAZARDS FOR CONSTITUENTS OF CONCERN Qv.

CHRONIC -

CARCINOGEM SLOPE FACTORS
NONCARCINOGEN RIDS —= ——
e CANCER CANCER .
, INMALATION SLOPE FACTOR  SLOPEFACTOR CANCER
¢ ORM.RID RO (ORAL) (RHALATION) WEIHTY OF
CHEMICAL - (MGXG/DAY)  (MG/MGIDAY) @IGAGIDAY)-t  (MAKG/DAY)-1 EVIDENCE
B BARIUM T.00E-02 NA NA NA NA
BERYLUIUM 5.00E-03 NA 4. 0Es00 8.405400 82
CADMIUM : - 5.00E-04 NA NA . 8.10E+00 81
CHROMIUM () 5.00E-03 NA NA 4,10E4+01 A
LEAD NA NA NA NA B2
NICKEL 2.00E-02 NA NA NA HA
ZINC(D) § 2.00E-01 NA NA NA NA
BENZENE . - NA NA 2.90E-02 2.90E-02 A
HUOROETHENE 4) NA NA 1,10E-02 1.70E-02 B2
TOLUENE - : . 2.0DE-D% §.70E-U1 (5) NA. NA b
o CHLOROBENZENE : , 2.00E-02 5.00E-03 (6) NA A '
2 ETHYL 8ENZENE _ . -9.00E-01 NA . NA NA o
£ XYLENES, total . 2.00E+00 3.00E-01 (6) NA HA D
2 14-DICHLOROBENZENE . NA 7.00E-C1 (6) 2.40E-02 {4) NA B2
S METHOXYCHLOR o 5.00E-03 NA NA NA D
E {1) Souica; IAIS, November 27, 1990 {unless othorwise indicated). .
= (2 The RID and Cancer Siops Factor for chromium reflects the most conservative value previded for eliher chromium (iif)
w chramium (V): Roncarcinogen Oral Rid - chromium {\)
o inhatation Cancar Stope Factor - chromium (Vi)
w (3 Source for 2inc oral RID valves: U.S. EPA, 198%. .
(9) Source for trithioroethena/1,4-dichiorobenzens CSF values: LS. EPA, 1939,
@ {5k Sowuice fortoksone RID values: U.S. EPA, 1983b. Value derived assuming 70 kg bady weight and 20 m3aay inhalation rate.
® (6 Source for charobenzonaixylenes/1-4 dickioiobanaens Inhalation RYD valuss: U.S. EPA, 1989n. .
s
[\
m
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TABLE TOXMICITY FACTORS FOR QUANTIRCATIDN OF SUBCHRONIC HAZARDS FOR OONSTITUENTS OF CGNCERN (1)

FROM M E COLUMBUS -

’S@ 12:08

NOU 28

SUBCHRONIC RDs FOR NONCARCINOGENS

. e o -

ORAL RID

GAGKGIDAY) -
5.00E-02
5.00E-03
ND
2 00E-02
ND
2.006-02
2.00E-01
ND
ND
4.00E-01
2.96E-01
1.00E:00
4.00E¢00
9.00E-01
1.00E-01

Q) moﬁoﬂ U.S. EPA 1089,
@ TheRID -ﬂ. chromium reflects the most conservative vatue provided for ¢lther chromium ()

or chromivm {Vi): Moncarcinogen Oral Rid - chramtum (V1)
(3 Fina) draf ali qualty criterla document (600\8-83-026F) declines to derive an alr quality critarion for lead.

(%) Value dy

assuming 70 &g body welght and 20 m3/day Inhatation rate.

INHALATION RiD
?ga?.g,_‘v

—— 4 P o o

)
S5.TOE-0Y (4)
5.00E-03

ND

B.57E-02 (4)
4.00E-01

ND

utsia

' h
[i&]
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DERMAL HAZARDS AND RISKS ASSOCIATED WITH _20_02.03 CHEMICALS - -

FROM M E COLUMBUS

"398 18&8:893

NOU 28

ABSORPTION
FACTORS USED
FOR ORAL
TOXICITY
CHEMICAL - VALUES{2)
BARIUM " 10.00
BERYLUUM 10.00
CADMIUM , 7.00
CHROMIUM (2) . 50.00
LEAD (3} 50.00
NICKEL ©1000
2NC . , 30.00
HENZENE = ‘ 90.00
TRICHLORDETHENE . 100.00
TOLUENE , _ 1150.00
CHLOROBENZENE _ o 30.00
 ETHYLEENZENE . ~ BODO
XYLENES, TOTAL , - 8200
1,4-DICHLOROBENZENE A 100.00

METHOXYCHLOR ‘ 100.00

{1) Sources tor subchronic and chronic RIDICSF values = .S, EPA, 1990: U.S. EPA, 1988; ECAO, 1984; U.S. EPA, 198%.

(2) Oral absosbtien taciors are discussed in Appendix O (Source U.5.BPA, 195().

(3} ‘Adjustment of an administered to an ebsorbed dase RD:
(Asministerad RTD) x (Oral Absorption Facto) = Absorbed Dose RID

4] Adhssiman of an administered 16 an absorbed dose siope factor:
{Administered Slope Factor)- 1/ (Oral Absorption Factor)

(S} The RID and Cancer Slope Factor for chromium reflacts the most conssivative value provided for eliher chromium :5

chromium (VI): 2328_380.. Oral Rfd - chrontium (V1)
(6} Toxicity factors for PAHs are based on values for banzo{a)pyiens.
(7) Because PAHs such as benzo{a)pyrene are skin carcinogans which act directly at the peint ol contact, it is
inappropriale to use the oral dope factor to evaluate dermal cancer risks lor these compounds.

SUBCHRONIC NONCANCER  CHRONIC NONCANCER CARCINOGEN VALUES
VALUES VALUES .
ADJUSTED(2) ADJUSTEIX3) CANCER
. SUBCHRONIC SUBCHRONIC CHRONIC  CHAONIC SLOPEFACTOR  ADJUSTED(4)
ORAL RID RID ORAL RfD RID {ORAL) SLOPE

{MB/KGIOAY) (MGKG/DAY).  (MG/KG/DAY) (MG/KGIDAY) (MGKGDAY)-1 . (MGKG/DAY)-1
5.00E-02 5.00E-03 7.006-02 7.00E-03 NA NA

. 5.00E-03 5.00E-04 = S.00E-03 5.00E-D4 4.30E+00 - 4.30E+01
NA NA 5.006-04 A.50E-05 NA NA
200E-02 1.00E-02 5.00E-03 2.50E-03 NA NA
NA NA NA NA NA NA
2.00E-02 2.00E-03 2.00E-02 2.00E-03 NA NA
200E-01 6.00E-~02 200E-D1 - &O0E-02 NA NA

NA NA NA NA 290E-02 3226-02

NA NA NA NA 1.10E-02 1.10E6-02
4,00E-01 4.00E-03 2.00E-D1 2.00E-01 NA NA
2.00E-01 6.00E-02 2.00E-02 6.00E-03 NA NA
1.00E+00 800E-01 1.00E-01 8.00E-02 NA NA
4.00E+00 36BE+00 2.00E+00 1.84E400 NA NA

9.00E-01 9.00E-D1 NA 0.00E+00 240E-02 2.40E-02
1.00E-01 1.00E-D1 5.00E-03 5.00E-03 NA NA

il
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